Inhibitors of neutral endopeptidase potentiate electrically and capsaicin-induced noncholinergic contraction in guinea pig bronchi.
To evaluate the role of airway neutral endopeptidase (NEP) in the regulation of contraction of airway smooth muscle in response to endogenous tachykinins, we studied the effects of the NEP inhibitor phosphoramidon on contractions of guinea pig bronchial smooth muscle strips induced by either electrical field stimulation (EFS) or by capsaicin. In the presence of atropine (10(-6) M), propranolol (10(-6) M), phentolamine (10(-5) M), indomethacin (10(-6) M) and pyrilamine (5 x 10(-6) M) EFS (biphasic; pulse width, 1.0 msec; frequency 0.5-5 Hz for 30 sec; intensity, 20 V) produced noncholinergic, nonadrenergic muscle contraction in a frequency-dependent fashion (P less than .001). Phosphoramidon potentiated the contractile responses to EFS (P less than .01). Leucine-thiorphan (10(-5) M), another NEP inhibitor, potentiated EFS-induced contraction in a similar fashion as phosphoramidon (186 and 182% of control, respectively; each comparison, P less than .025). Captopril, bestatin, leupeptin and physostigmine (each drug, 10(-5) M) were without effect (P greater than .5, N = 5). Capsaicin (1.5 x 10(-8) M) produced long-lasting atropine-resistant smooth muscle contraction, an effect potentiated by phosphoramidon (10(-5) M (P less than .001). Removal of the epithelium slightly but significantly (P less than .05) increased the contractile responses to capsaicin and to EFS at impulse frequencies of 2 and 5 Hz, and phosphoramidon substantially increased contractions in tissues without epithelium. The trachea, bronchi and lungs each contained significant NEP activity.(ABSTRACT TRUNCATED AT 250 WORDS)